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CLAIMS 
[Claim(s)] 

[Clainn 1] T'hi semiconductor portion which contains the above-mentioned active element in the high frequency circuit containing the 
QQtive elenneitt which uses a semiconductor. One or more external boards containing all a part of matching circuits of the above- 
mentioned active element the bias circuits, and all [ either or ]. The above-mentioned external board is connected with the above- 
mentioned semiconductor portion on the line of high impedance, such as Au wire or a ribbon. The high frequency circuit characterized by 
not includingthe above-mentioned bias circuit and the above-mentioned matching circuit in having provided cne or more path cord ways 
which accomplish a part of matching circuit of the above-mentioned active element and having constituted a part of matching circuit of 
tho above-mentioned active element from path cord ways, such as Au wire or a ribbon, with the length, and the above-mentioned 
semiconductor portion. 

[Claim 2] The semiconductor portion which contains a part of serial line connected to the above-mentioned active element and each of 
fts terminaO, and bias circuit of the above-mentioned active element in the high frequency circuit containing the active element which 
uses a sem)iconductor. One or more external boards containing a part of matching circuit of the above-mentioned active element a part 
of inpiit/oui-tput terminal bias circuit or all. One or more path cord ways which connect the above-mentioned external board with the 
Ebove-men-tioned semiconductor portion on the line of high impedance, such as Au wire or a ribbon, and accomplish a part of matching 
cirouit of the above-nnentioned active element or bias circuit with the length are provided. A part of matching circuit of the above- 
mentioned active element and bias circuit were constituted from path cord ways, such as Au wire or a ribbon. The high frequency circuit 
characterizod by bringing the point to that the above-mentioned bias circuits and all the above-mentioned matching circuits are not 
included in the above-mentioned semiconductor portion, and the above-mentioned active element supplying [ bias ] close to the above- 

^ Avaiiaol© Copy 

DETAn-ED DESCRIPTION lisJ^v^^u 
[Detailed Doscription of the Invention] 

:ctK)i] 

.Field of the Invention] This invention relates to the high frequency circuit used for a radar installation, a communication device, etc. 

Rfhich used RFs, such as microwave and a millimeter wave. 

:CG02] 

.Description of the Prior Art] Drawing 3 is examples which used high frequency circuits, such as microwave and a millimeter wave, such 
as a radar installation and a communication device, drawing 3 (a) is a radar installation and drawing 3 (b) is a communication device. As 
br a transmitter-receiver and 2, in drawing 3 (a), a target and 4 are signal-processing machines an antenna and 3 1. As for la and lb. in 
frawing 3 (b), the 1st and 2nd antennas, and 4a and 4b of the 1st and 2nd transmitter-receiver, and 2a and 2b are the 1st and 2nd 
{(gnal-processing machines. 

.0003] Next, operation of a radar installation and a communication device is explained. Like drawing 3 (a), a radar installation generates a 
W signal in the transmitter-receiver 1. and irradiates the RF signal through an antenna 2 at a target 3. The transmitter-receiver 1 
Qoehfes the RF signal reflected from the target through an antenna 2. and the video signal for detecting a target distance, speed, an 
mgle, etc. is detected The signal-processing machine 4 derives a target distance, speed, an angle, etc. in response to the video signal, 
rhus, a radar installation acquires the position information on target A communication device becomes irregular like drawing 3 (b) by 
9dnerating a RF signal in the 1st transmitter-receiver la based on the signal from the 1st signal-processing machine 4a, and transmits 
o other communication devices through the 1st antenna 2a. This sending signal is received through the 2nd antenna 2b, it restores to a 
signal, and communication information is acquired with the 2nd signal-processing machine 4b. Thus, a communication device delivers and 
eceives information between the points which distance left 

C004] Drawing 4 is an example of the Assessment on Search Report by Designated Searching Authority of a radar installation, is carried 
ihead of vehicles and shows the case where vehicles, human being, an obstruction, etc. ahead of vehicles are detected. The vehicles 
ifith which it passes through 5 on a route and 6a and 6b pass through a route 5 in the direction of I in drawing. Obstructions, such as 
>8rs-parkedHn-the-streets vehicles parked at the front surveillance radar [ which supervises the front where 7 was carried in the 
onsecutiveness vehicle 6b of Vehicles 6a ]. telegraph pole [ with which 8 was installed in the way side of a route 5 ]. or way side, and 9 
re human beir^ who are passing through or crossing the route 5. 

0OT5] Next Assessment on Search Report by Designated Searching Authority is explained, t the front surveillance radar 7 carried in 
Vehicles 6b ] Iflradiate a RF signal ahead and the reflected wave from Vehicles 6a, an obstruction 8. and human 9 grade which is running 
he front is received. The shift of the frequency by the strength and Doppler and the travelling period of an electric wave are detected, 
nd it asks for distance and relative velocity with Vehicles 6a etc. from the result and is used for safety measures, such as an alarm for 
ollision prevention, or brake control. In order to spread such a radar installation, it is necessary to make the radar installation itself into 
udget prices, aond to offer it 
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C(S^3] Th© Assessment on Search Report by Designated Searching Authority of such a system is indicated to all [ in Shingaku Giho 
C^94-<J8(1IS34-09) 'Japan / all the development of a millimeter wave application system* and Nihon Keizai Shimbun "ITS ]' (P62-67) 
fcr examplca. 

[0007] Drawing 5 is the thing which is used for the communication device which uses the radar installation and RF of front surveillance 
radar 7 greideiin drawing 4 and which shows a high frequency circuit MMIC (monolithic microwave IC) and 1110 FET. HEMT. Active 
dements, suth as diode, and 12 are an input terminal and the 1st and 2nd bias circuits t as opposed to / 13 / as opposed to / as 
opposed tc> /in an output terminal and 14 / the input-side matching circuit of the active element 1 1 / in 15 / the output side matching 
circuit of tlheactive element 11 / the active element 11 in 16a and 16b ]. 

[C008] Next, (operation is explained. In drawing 5 . MMIC10 performs the input signal from one or more input terminals 12 for the 
<^oillation of amplification, frequency modulation, frequency multiplication, and a signal etc. by the active element 11. and outputs a 
stsnal from ttio output terminal 13. In it the 1st bias circuit 16a and 2nd bias circuit 16b impress direct current voltage, and excite the 
TOtive element 11. Moreover, the input matching circuit 14 and the output matching circuit 15 perform impedance matching of an input 
side and am ojiput side in order to double with the impedance of other circuits (it omits all over drawing) where the I/O impedance of 
M:\/UC10 is comnected to the input terminal 12 and the output terminal 13. 

tCp09] This WMC10 is obtained by processing semiconductors (for example, GaAs: a gallium arsenide, Si:silicon. etc.). depends for that 
price on the crea of MMIC10, i.e.. the area of a semiconductor portion, greatly, and influences greatly the prices of the whole radar 
installation, communication device, systems. With the conventional composition, the area of this semiconductor portion was large, and 
since the whde radar installation, communication device, systems became expensive, this price reduction had become an important 
tschnical proUem in development 
[0010] 

DVoblem to b& solved by the invention] In the above high friequency circuits, the technical problem that the area of the semiconductor 
portion which constitutes MMIC was large, and systems, such as a radar installation and a communication device, became expensive 
ooourred. 

[coil] This in/ention is made in order to solve this technical problem, and it makes a part of matching circuit of an active element the 
path cord way of the high impedance by Au wire or a ribbon. A matching circuit a bias circuit etc. in MMIC are moved to an external 
cheap external board, area of a semiconductor portion is made small, and it aims at aiming at price reduction of a high frequency circuit, 
Q radar installation, a communication device, etc. a a ^x^SHx-iIWO^ /r^/!^[r^\ff 

^ , Bast Avoiloote c^opy 

LwJeans for soK/ing problenrj The 1st external board containing the semiconductor portion m which the high frequency circuit by the 1st 
invention contains an active element and an input terminal, an input-side matching circuit and the 1st bias circuit It had the 1st [ which 
Bonneots the 2nd external board containing an output terminal, an output side matching circuit and the 2nd bias circuit and a 
semiconductor portion and the 1st and 2nd external boards by Au wire or a ribbon, and accomplishes a part of matching circuit of an 
sctfve element by the length ]. and 2nd path cord ways. 

.C013] Moreover, the semiconductor portion in which the high frequency circuit by the 2nd invention contains a part of serial line 
3onneoted to an active element and each of its terminal, and bias circuit of an active element The 2nd external board containing the 1st 
dxtarnal board including the 1st and 2nd bias lines, and an input terminal and an input-side matching circuit It had the 1st [ which 
»nnects tho 3rd external board containing an output terminal and an output side matching circuit and a semiconductor portion and the 
1st 2nd, and 3rd external board by Au wire or a ribbon, and accomplishes a part of matching circuit of an active element and a part of 
>ias circuit by the length ], 2nd, 3rd, and 4th path cord way. 
:C014] 

^de for carrying out the invention] Form 1 drawing 1 of operation is the block diagram of a high frequency circuit showing the form 1 
implementation of this invention, and is set to drawing. Active elements, such as FET. HEMT. and diode, and 12 11 An input terminal, 
^s for an output terminal and 14. an output side matching circuit and 16a and 16b for 13 an input-side matching circuit and 15 The 1st 
ind 2nd bias circuits. The semiconductor portion in which 17 contains the active element 11, and 18a and 18b The 1st such as Au wire 
ind a ribbon, and the 2nd path cord way. The 1st external board in which 19a contains the input terminal 12, the input-side matching 
arcuit 14, and the 1st bias circuit 16a, and 19b are the 2nd external board containing the output terminal 13. the output side matching 
Mrcuit 15, and the 2nd bias circuit 16b. 

0015] Next a frjnction and operation are explained. In drawing 1 , a high frequency circuit performs the input signal from the input 
orminal 12 for the oscillation of amplification, frequency modulation, frequency multiplication, and a signal etc. by the active element 1 1 
ind has the function to output a signal from the output terminal 13. The 1st bias circuit 16a and 2nd bias circuit 16b which arc 
untamed in the 1st external board 19a and 2nd external board 19b impress direct currcnt voltage, supply it to the active element 1 1 
hrough the 1st path cord way 18a and the 2nd path cord way 18b, and excite the active element 11, [ the 1st path cord way 18a and 
he 2nd path cord way 18b ] The semiconductor portion 17. the 1st external board 19a, and the 2nd external board 9b are connected by 
Vu wire, a nbboa etc. In response to the I/O impedance of the semiconductor portion 17, impedance matching with other circuits (it 
.mrts all over drawing) connected to the input terminal 12 and the output terminal 13 with the input-side matching circuit 14 and the 
«4put side matching circuit 15 is performed. Thus, a part of matching circuit of the active element 11 is made into the 1st path cord 
fay 18a and the 2nd path cord way 18b by Au wire or a ribbon. By moving the input-side matching circuit 14. the output side matching 
urcuit 15, the 1st bias circuit 16a. and the 2nd bias circuit 16b to a cheap external board (the 1st external board 19a and 2nd external 
card 19b) h can become possible to make area of the semiconductor portion 17 small, price reduction of a high frequency circuit can 
e aimed at ancO the price of the whole system, such as a radar installation and a communication device, can be reduced. 
C016] Form 2 drawing 2 of operation is the block diagram of a high frequency circuit showing the form 2 of implementation of this 
wention. and is set to drawing. Active elements, such as FET, HEMT. and diode, and 12 11 An input terminal. As for an output terminal 
nd 14, an output side matching circuit, and 16a and 16b for 13 an input-side matching circuit and 15 The 1st and 2nd bias circuits The 
emioonduotor portion in which 17 includes the active element 11. the 1st serial line 20a. the 2nd serial line 20b. the 1st bias leader line 
^ 21a. and the 2nd bias leader line way 21b, 18a, 18b, 18o, and 18d The 1st such as Au wire and a ribbon, the 2nd, the 3rd. and the 
th path cord way. The 1st external board in which 19a contains the 1st bias circuit 16a and 2nd bias circuit 16b. The Ist and the 2nd 
onaNine, and 21a and 21b of the 2nd external board in which 19b contains the input terminal 12 and the input-side matching circuit 14, 
bo ^ oxtern^sl board in which 19o contains the output terminal 13 and the output side matching circuit 15. and 20a and 20b ana the let 
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arid 2nfrbiasriB6der line ways. 

JpOlT] Next, I function and operation are explained. In drawing 2 , a high frequency circuit performs the input signal from the input 
terminal 1,2 fir the oscillation of amplification, frequency modulation, frequency multiplication, and a signal etc. by the active element 1 1 » 
and has the ti notion to output a signal from the output terminal 13. [ the 1st bias circuit 16a and 2nd bias circuit 16b which are 
contained in ^ 1st external board 19a ] Direct current voltage is impressed, the active element 1 1 is supplied through the 1st path 
cord way 18c^ the 2nd path cord way 18b. the 1st bias leader line way 21a. and the 2nd bias leader line way 21b. and the active element 
11 is excited. The 1st path cord way 18a and the 2nd path cord way 18b connect each bias circuit of the 1st external board 1 9a. and 
each bias leader line way of the semiconductor portion 1 7 by Au wire, a ribbon, etc.. and constitute a part of bias circuit from the length, 
[the 3rd patli cord way 18c and 18d of 4th path cord way ] The semiconductor portion 17, the 2nd external board 19b. and the 3rd 
external board 19c are connected by Au wire, a ribbon, etc. In response to the I/O impedance of the semiconductor portion 1 7, 
impedance mitching with other circuits (it omits all over drawing) connected to the input terminal 12 and the output terminal 13 with the 
input-side mctching circuit 14 and the output side matching circuit 15 is performed. Thus, a part of matching circuit of the active 
element 11 ismade into the 3rd path cord way 18c and the 4th path cord way 18c by Au wire or a ribbon. By moving the input-side 
matching circuit 14. the output side matching circuit 15. the 1st bias circuit 16a. and the 2nd bias circuit 16b to a cheap external board 
(the 1st external board 19a, 2nd external board 19b, and 3rd external board 19c) h can become possible to make area of the 
semiconductor portion 17 small, price reduction of a high frequency circuit can be aimed at, and the price of the whole system, such as 
a radar instalbtion and a communication device, can be reduced. Moreover, by arranging each bias line near the active element 1 1 
dcM>ending onthe property of the active element 11 That is, it becomes possible by preparing a bias leader line way into a semiconductor 
portion, and arranging near the active element 1 1 to aim at improvement in the gain of a high frequency circuit, an output level, a 
stability facta, etc. 
[0018] 

[Effect of the Invention] The 1st external board which contains the semiconductor portion containing an active element and an input 
terminal, an input-side matching circuit and the 1st bias circuit according to the 1st inventioa The 2nd external board containing an 
output terminal, an output side matching circuit, and the 2nd bias circuit By having had the 1st [ which connects a semiconductor 
portion and the 1st and 2nd external boards by Au wire or a ribbon, and accomplishes a part of matching circuit of an active element by 
the length ], and 2nd path cord ways, area of a semiconductor portion can be made small and price reduction can be aimed at. 
[(X)19] Moreover, the semiconductor portion which contains a part of serial line connected to an active element and each of its terminal, 
and bias circuit of an active element according to the 2nd invention. The 2nd external board containing the 1st external board including 
the 1st and 2ftd bias lines, and an input terminal and an input-side matching circuit By having had the 1st [ which connects the 3rd 
axtemal board containing an output terminal and an output side matching circuit and a semiconductor portion and the 1st 2nd, and 3rd 
axtemal board by Au wire or a ribbon, and accomplishes a part of matching circuit of an active element and a part of bias circuit by the 
length ]. 2nd, 3rd. and 4th path cord way Area of a semiconductor portion can be made small and price reduction can be aimed at 
Moreover, it k>»comes possible by arranging each bias line near the active element depending on the property of an active element to 
aim at improvement in the gain of a high frequency circuit an output level, a stability factor, etc. 
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